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Toxicity of Six Fungicides Against Phoma foveata
WANG Li, HUI Nana, LI Jiping*

('Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Gansu, Lanzhou 730070, China )

Abstract: The effectiveness of 13 fungicides in inhibiting Phoma foveata was tested to screen fungicides which can
efficiently control Phoma foveata in potato by the mycelium growth rate method and the toxicity of the selected fungicides to
the pathogen was studied. The results showed that six out of the 13 fungicides tested could efficiently inhibit Phoma
Joveata. The toxicity of the six selected fungicides to Phoma foveata varied greatly. Their ECs values in ascending order
were as follows: 10% difenoconazole < 3% metalaxyl hymexazol < 40% bromothalonil - carbendazim - thiram < 62.5 g/L
metalaxyl-m - fludioxonil < 68% metalaxyl-m - mancozeb < 80% mancozeb. ECs values of 10% difenoconazole, 3%
metalaxyl hymexazol and 40% bromothalonil - carbendazim - thiram were all lower than 1 pg/mL, demenstrating that the
pathogen were more sensitive to them. This work may provide scientific basis for field control of Phoma foveata in potato.
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Table 1 Fungicide name and manufacturer

250455

Fungicide name

I TR

Reagent type Manufacturer

80% Ak 4iFF 80% Mancozeb

WP INZR TG R Iy R JEAT R )

70% M FREE (% 4542) 70% Propineb wP FEHAEDRL2EA H]
68%KE H 76 - #iEF (4% ) 68% Metalaxyl—m - mancozeb WP Tt SRR E Y R A B ]
687.5 of LI IR B - TR AR R L (ARIF]) 687.5 g/L Fluopicolide « propamocab hydrochloride SC FEHAEYRLE A H

10% A H 2R 10% Difenoconazole

40%IR R G - Z 3 R - #iFER(HSS,) 40% Bromothalonil - carbendazim - thiram

3% F - WERE R (518 ) 3% Metalaxyl hymexazol

ME TRV BLA BRI PR T P
WP T ERL BB AP IS B
AS TR BRI AP BT 5L e

95%WEFF 7 95% Hymexarizonaol TC K= LA RAH
10% Ak FFERE (RIK) 10% Difenoconazole ME PO ABLE B R B 5 i
209 8 (Jg 52 1) 20% Thiodiazole—copper sc W e A A PR A

325 of LW B i - ARk T ERE (BRI ) 325 of 1L Azoxystrobin - difenoconazole sC b S IE A ER A R A T
62.5 o/ LXE H - S RN (205 ) 62.5 /L Metalaxyl-m - fludioxonil FS Fii S E IR E Y R A R ]
8091 ¢ 254# 5 (KA M-45) 80% Mancozeb M-45 WP P R g A
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(3)68% K4 7o - ik F (475 )WP: 6001 . 1 000
FE 5

(4)687.5 of L 3L T4 it - R e A ER TRk (R A))
SC: 6005 . 12005k ;

(5)10% ik 3R ME: 1 500 % . 2 500
5

(6)40%IR F M - Z 16 R - FmFW (S D )WP: 800
. 1 20015 ;

(7)3%H 75 - W& R (FH)AS: 500F5# . 1000
R

(8)95%IFZ R TC: 3 0005 . 5 0005 ;

(9) 1094k FRECRIAOME: 1 0005 . 2 000
FEL 5

(10)20% W& & 4 (Jg e 1% ) SC: 5005 . 1 000
FE 5

(11)325 of L & A i - 25 Tk B B s (B oK b il )
SC: 15005 . 2 0005 ;

(12)62.5 o/L K5 H - & R G (52 )& ) FS: 8001%
Wi, 10001508 s

(13) 80% X AR 4 FF (KA M-45) WP : 600 %
. 8001 .
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Table 2 Series concentration of different fungicides

BB KRB R (ug/mL)  Concentration
Fungicide name I I m v v
8091\ ARAH (K AE M—45) WP 80% Mancozeb M—45 125.000 62.500  31.250 3.125 1.562
10%K ik i ERE ME 10% Difenoconazole 20.000 10.000 5.000 2.500 1.250
62.5 LAEH PTG (525 )FS 62.5 ¢/T. Metalaxyl-m - fludioxonil 50.000 25.000  12.500 6.250 3.125
3% 75 - WERF R (F51H) AS 3% Metalaxyl - hymexazol 10.000 5.000 2.500 1.250 0.625
A0%TLTRNG - Z T8 R - R FER( S B ) WP 40% Bromothalonil - carbendazim - thiram 8,000 4.000 1.000 0.500 0.250
68%1E 75 - 4 B (475 ) WP 68% Metalaxyl-m - mancozeb 136.000 68.000 34.000 17.000 8.500

E: LI L VL VIS astEsn 5> REIMEERBIE .

Note: I, I, I, IV and V are 5 series of concentration gradients for each test.
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Table 3 Determination of inhibition capacity of 13 fungicides to Phoma foveata isolates

5044 F5 CEbE= il 7% B A (mm) E2(%)
Fungicide name Dosage Colonial diameter Inhibition rate
80% (R WP SO0 530 ”
80% Mancozeb 1 200 f53#k 10.90 91
70% AR (428 WP 6005k 713 77
70% Propineb 800 5 14.75 85
68O H 1 - i (2 WP 600 500 100
68% Metalaxyl-m +mancozeb 1 000 /&% 5.00 100
687.5 /L IRMLTHIING - A5 MCE R £ CBRILADSC 600 itk 3010 3
687.5 ¢/L. Fluopicolide - propamocab hydrochloride 1 20015 71.50 1
10955k B FRME ME 1 500 5 5.00 100
10% Difenoconazole 2 5001k 5.00 100
40% LN - 25 B - AL WP 80073l 300 100
40% Bromothalonil - carbendazim « thiram 1 200155 5.00 100
3014 R 2 (1) AS S00ffiik 300 100
3% Metalaxyl hymexazol 1 000 ik 5.00 100
9594IBERE 7 TC 3 000 12.83 88
95% Hymexarizonaol 5 000 f&5 21.30 76
10% 8 3R (K7 OME 1 0005 8.10 »
10% Difenoconazole 2 000 f5 i 8.00 96
209ME R (JiFEHSC 500t 38.30 2!
20% Thiodiazole—copper 1 0005 60.00 18
325 g/L I RREF S0 (RDR B HOSC 1 500t 550 %
325 g/L. Azoxystrobin - difenoconazoley 2 000 1% 6.00 98
62.5 of/LKs I - T4 GGEIE)FS 80051 5.00 100
62.5 g/L Metalaxyl-m - fludioxonil 1 0005 5.00 100
80% {RARHE HE K2 M-45) WP 600k 500 100
80% Mancozeb M—45 800 [ 5.00 100

IR E ] 8 pg/mL IR 8 97.06%,  10% 7 [k
H 2R e ME 76 245 500 W 5 o8 20 pg/mlL B 410 77 2% 58
96.38%, 62.5 g/LAEH « W RNE (525 ) FS 7E 25 vk
4 50 wg/mL B0 I Rk 89.34% ,  80% A\ £k ik F
(KA M-45) WP ZEZ] 5V R 125 pg/mL B 2%
469.31%, 68%AGH Fa - HhEE (4 H ) WPTEZ vk
JER 136 pg/mL AR 68.82%

6 AR B EE S M 7 PR ECso [ 25 2R (3R 5)
FH, AR 2000 A8 ORI 11 1 B ) 22 Sl
R OFPA RS E A BRI TR ] 1) ECsofEL
HEGIIF A 80% A CARERFE (KA M=45)WP > 6894
WA - B4 (SFHIWP > 62.5 /LK H - WG R (52
JE)ES > 40% B HNE - Z W R AR FEL (R E)WP >
3%HFE - WEE R (FHH)AS > 10% 7] H 2R ME,
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Table 4 Analysis of inhibition rate of different concentrations of six fungicides to Phoma foveata isolates

2550 R NI BE 33N % (%) Average inhibition rate
Fungicide name I I I v Vv
80%AC R4 (K2 M—45) WP 80% Mancozeb M—45 69.31 aA 58.22bB  46.01¢C  30.43dD  4.81¢E
109% 454 FF 2RI ME 10% Difenoconazole 96.38 aA 86.99bB  81.52¢BC 80.05¢C  78.08 cC
62.5 /LG H - PR TG (325 )FS 62.5 ¢/1. Metalaxyl-m - fludioxonil 89.34 aA 5240bB  19.57¢C  14.43dD  3.26€E
3% 1 75 - WERE 2L (F5 1T ) AS 3% Metalaxyl hymexazol 98.82 aA 87.65bB  82.13¢C  77.32dD  65.07 R
409N - 22T 2 - RS (H ) WP 40% Bromothalonil - carbendazim - thiram ~ 97.06 aA 91.76 bB  89.38 ¢cBC 57.88¢C  33.33cC
68%1% H 76 - 54% (475 ) WP 68% Metalaxyl-m - mancozeb 68.82 aA 63.82bB  62.88cC  55.67dD 1633 E

T PRI MR 3 EE A FIE, T NEFEFR 0.05 BE KT, KEFEFER0.01 BEKT, KA Duncan i k%%

R

Note: Average inhibition rate is an average of inhibition rate over three replications. Small letters in the row indicate 0.05 significance level. Capital

indicate 0.01 significance level. Means were separated using Duncan's multiple range test.
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Table 5 Toxicity determination of six fungicides to Phoma foveata isolates

IR

Fungicide name

[ )35 ECs ECos LIRSS

Regression equation (pg/mL) (pwg/mL)  Correlation efficient

80% 1% AxR%h B (K 4: M=45) WP 80% Mancozeb M—45
10% 77k H #E ME 10% Difenoconazole
62.5 /LG H - WS G NI (525 ) FS 62.5 /L Metalaxyl-m « fludioxonil

3% 35 - WERE R (F511) AS 3% Metalaxyl hymexazol

40%IRF G - Z R - #R IR SE ) WP 40% Bromothalonil - carbendazim « thiram

68%KE H 76 - i EF (4276 ) WP 68% Metalaxyl-m - mancozeb

y=0.81x +3.76 3354 1266.77 0.96*
y =0.56x +5.65 0.07 13.27 0.89*
y=293x + 1.04 22.47 61.48 0.99*
y=1.01x + 5.60 0.26 4.75 0.97*
y =2.54x + 6.05 0.38 0.23 0.98*
y=1.00x +3.58 26.15  499.94 0.84*

e #FOR AR LA 0.05 K,

Note: * means correlation efficient significant at 0.05 level of probability.

HrP 10945 FH IR ME . 3% H 57 - BEE R (FH)
AS.| 40%RENE - ZRR - HEFEA(HSE)WPHES L
B, ECfH/NT 1 ug/ml, 109%ZE 0k BRmE ME ()
ECoffifi/lN, }0.07 pg/ml, BEHERA, HKH3%
A - BEE R (FH)AS, ECofi N 0.26 pg/ml,
80% 1% AR 4 B (KA M—-45) WP 1 ECo IR K, A
33.54 pg/mL, FEEEZDN,
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